Introduction
Soybean yields in the USA have been suppressed by diseases in the past, and income derived from this crop has been less than optimal. This financial loss is important to rural economies and to the economies of allied industries in urban areas. Scientists and research funding agencies must focus their efforts and resources on management of diseases that most suppress yield, especially when funds for research are limited.
The Southern Soybean Disease Workers (SSDW) began estimating soybean yield suppression by diseases in the southern USA in 1974, and a summary of these results from 1974 to 1994 was published (6) . Estimates of soybean yield suppression due to diseases for the USA from 1996 to 1998 (8) , 1999 to 2002 (7) , and 2003 to 2005 (9) were published through a joint effort of the North Central Regional Committee on soybean pathology (NCR-137) and the Southern Soybean Disease Workers. A common objective of these groups has been to monitor and publicize the development of new and recurring diseases of soybean in the USA.
The objective of this project was to compile estimates of soybean yields suppressed due to diseases for the USA during 1996 to 2007. The goal was to show the dynamics and magnitude of disease impacts on soybean yield and to aid funding agencies and scientists prioritize research objectives and budgets.
Methods for Developing Yield Suppression Estimates
Plant pathologists from each soybean-producing state in the USA were asked to estimate the percent each soybean disease suppressed yield in their state each year. These scientists listed their sources for developing estimates as field surveys, research plot data, diagnostic clinic records, and questionnaires to private crop consultants and university extension staff. Most individuals used several of these methods and consulted with their colleagues to develop estimates of percent each disease suppressed soybean yield during the year. Yield suppression values were based on estimates of yield in the absence of disease (8) .
Estimates of Soybean Yield Suppression Due to Diseases
Estimates of soybean yield suppression due to diseases in each state are not shown. The total for soybean yields suppressed due to all diseases in the USA varied among years (Tables 1, 2 , and 3); the total was lowest during 2007 and greatest during 1998. Phytophthora root and stem rot (PRSR) (Fig. 3 ) ranked second among diseases that most suppressed soybean yield seven of 12 years and ranked third on the list four of 12 years. Unlike the decline in yield suppression by SCN, the suppression of yield by PRSR has been about the same from 1996 to 2007.
Seedling diseases (i.e., Rhizoctonia, Pythium, Fusarium, and Phomopsis) ranked second to sixth among diseases that suppressed soybean yield from 1996 to 2007. The yield suppression due to this group of diseases was greater during the three years from 2005 to 2007 than any other three year period and was greater in years when cool, wet weather persisted after planting (7, 8, 9) .
Charcoal rot (CR) (Fig. 4) suppressed soybean yields most often in Arkansas, Illinois, Indiana, Kansas, Kentucky, Missouri, Mississippi, and Tennessee. The total for soybean yield suppression due to CR was variable among years due to the impact of heat stress and drought on severity of this disease (7, 8, 9) . Charcoal rot ranked second to sixth among diseases that suppressed soybean yield from 1996 to 2007. Sclerotinia stem rot (SSR) (Fig. 5) suppressed soybean yields most often in Iowa, Illinois, Minnesota, Nebraska, Pennsylvania, South Dakota, and Wisconsin but seldom caused yield suppression in other states (7, 8, 9) . The impact of SSR was greater during years when wet weather persisted during bloom (R1 and R2) of soybean. Yield suppression by SSR varied greatly among years; it was lowest during 2003 (2 million bushels) and greatest during 2004 (60 million bushels). It ranked among the top ten diseases that suppressed soybean yield in six of 12 years.
Frogeye leaf spot (FLS) ( Sudden death syndrome (SDS) (Fig. 7) ranked among the top ten diseases that suppressed soybean yield in the USA in 11 of 12 years and often ranked second to fifth. Yield suppression was lowest in 1996 and greatest in 2000. SDS suppressed soybean yields often in Iowa, Illinois, and Indiana, and it did suppress yields in Arkansas, Missouri, Tennessee, Kentucky, Minnesota, and Wisconsin in some years (7, 8, 9) . Scherm and Yang (5) determined that weather patterns were more conducive for this disease in the central USA than other areas, and our data confirm their observation. Li and Yang (4) were able to group the fungal diseases that most suppressed yield in the USA from 1996 to 2005 based on optimal temperature for disease development, host ranges, characteristics of disease cycle, the pathogen's survival capacity, and other characteristics.
Diseases greatly suppressed soybean yields in the USA from 1996 to 2007. The impact of diseases on USA soybean production may have been more severe if not for grower adoption of disease management strategies. Research and extension efforts must be expanded to provide more effective preventive and therapeutic disease management strategies that will further reduce disease suppression of yield.
Reliable estimates of crop losses to diseases based on precise methodology and crop loss models have been useful for defining the severity of various diseases (1) . It is hoped that estimates of soybean yield suppression due to diseases based on precise methodology will be available in the future.
